Callosal abnormalities are mostly described as central nervous system malformations and can be symptomatic or asymptomatic. Herein, we report an autopsy case of a 50-year-old Syrian immigrant male with poor academic performance, presented with partial agenesis of the corpus callosum and colpocephaly. He was evidently asymptomatic until death.The cause of death was determined to be hypothermia. Autosy revealed a corpus callosum of 3 cm only in the anterior part. Posterior part of the corpus callosum, anterior, posterior and hippocampal commissures were absent. On coronal sections, inferior horn of the lateral ventricle was dilated. Histopathological examination showed petechial microhemorrhagic areas and congestion in the brain. This case report was presented to demonstrate a good example of corpus callosum agenesis in asymptomatic individuals except for poor academic performance. Furthermore, this is the first corpus callosum agenesis in medical literature encountered during medicolegal autopsy in an adult case.
Introduction
Corpus callosum is a flat bundle of axonal fibers that connects the two cerebral hemispheres and forms the roof of the lateral ventricles. It is a major midline structure and comprises of approximately 200 million axons. [1] Corpus callosum which is completely formed by 18-20th weeks of gestation is one of the latest maturing structures of the brain, and growth is not fully complete until the third decade of life. The formation of sulcus medianus telencephali medii, a median groove in the dorsal lamina reuniens, and massa commissuralis, a large cell mass inside the sulcus medianus telencephali medii formation, seem to be critical steps in the development of the corpus callosum. [2, 3] Being exposed to infection, chemical agents and hypoxia during/before or shortly after formation of these structures may likely result in complete or partial agenesis of corpus callosum, respectively. Thus, the portion of corpus callosum present in individuals with callosal abnormalities might be taken as an indication of the time of the insult. [3] Callosal abnormalities are mostly described as central nervous system malformations and can be symptomatic or asymptomatic. The overall incidence of central nervous system malformations is about 1 in 100 births. [4] The prevalence of corpus callosum agenesis in the general population is approximately 7 per 1000, but 3 per 100 in the developmentally delayed population. Because callosal agenesis is often asymptomatic, the actual prevalence of corpus callosum agenesis is not clear. [5, 6] Most cases of abnormal corpus callosum were associated with other central nervous system structural abnorPartial corpus callosum agenesis and colpocephaly: a case report* malities like cortical dysplasia, dilatation of the occipital horns of the lateral ventricles (colpocephaly), and white matter fibers that developmentally curl back and fail to bridge the two hemispheres (Probst bundles). In addition to these structural anomalies, corpus callosum agenesis is commonly accompanied by other neurodevelopmental abnormalities such as reduced extracallosal white matter volume, abnormalities of the cerebral ventricles, hippocampal commissure, anterior commissure, cerebellar vermis, cerebellar hemispheres and brainstem. [7, 8] We presented here a case of a man with corpus callosum agenesis who was evidently asymptomatic until death. This case was encountered during routine medicolegal autopsy. He was a Syrian immigrant, there was no information for his medical history. Our limited knowledge about the case was that he had poor academic performance and he was known as gullible, but was able to continue his daily life. This case report was presented to demonstrate a good example of corpus callosum agenesis in asymptomatic individuals except poor academic performance. We discuss the postmortem findings in the light of current knowledge of functional outcomes in individuals with corpus callosum agenesis.
Case Report
The case was a 50-year-old Syrian immigrant male whose medical history was unknown. His body was found in his room by his brother. A medicolegal autopsy was performed according to routine protocols. He was 75 kg in weight and 165 cm in height, and his appearance was consistent with his stated age. The autopsy revealed no signs related to violent or traumatic cause of death. The postmortem interval was estimated as twelve hours. Brain and brainstem were removed by using standard autopsy techniques and weighed as 1465 g. There were no unusual findings at the skull base. The cerebral hemispheres were symmetrical. The dura and leptomeninges were unremarkable. The morphological examination of brain showed mild congestion and venous distension. The surface of the occipital lob was collapsed because of colpocephaly. The circle of Willis was usual. The olfactory bulbs and tracts were normal. The brainstem was separated from the cerebral hemispheres by a section at the level of the midbrain. The cerebral hemispheres were bisected along the mid-sagittal plane. The corpus callosum was inspected and photographed at the interhemispheric aspect. The corpus callosum of 3 cm was present only in the anterior part. Posterior part of the corpus callosum, anterior, posterior and hippocampal commissures were absent (Figure 1) . Two cerebral hemispheres were adherent in the lower part of the medial surface of the frontal lobe. There was no cingulate gyrus, and gyri of temporal lobe run vertically to diencephalon in the medial surface. There were no interhemispheric cysts or tumors. Serial sectioning was performed in the coronal plane at 2 cm interval from the frontal to the occipital poles. Each slice was photographed separately for further evaluation. On coronal sections, inferior horn of the lateral ventricle was dilated and colpocephaly was determined (Figure 2) . Left pole of temporal lobe had small cortical lytic-necrotic areas and was disrupted during the dissection. Occipital lobe was thinner than the other lobes. Cerebellum was sectioned along the sagittal plane. The cerebellar folia and dentate nuclei were unremarkable. The aqueduct and the fourth ventricle were of normal configuration, and the spinal cord was normal. Results of routine postmortem toxicological analysis were unremarkable. This case report complies with the current laws of the country (Turkey) in which the study was performed.
Histopathological examination
Routine medicolegal histopathologic examination showed petechial microhemorrhagic areas and congestion in the brain and cerebellum, autolytic changes and areas of focal fat necrosis and fresh microhemorrhage in parenchyma and peripheral adipose tissue of pancreas, autolytic changes in superficial epithelium, mild moderate chronic gastritis, multifocal fresh microhemorrhagic areas, swelling of epithelial cells and vacuolization in focal areas, extremely dilatation and severe congestion in submucosal vessels in the stomach. Considering the findings at autopsy and histopathologic examination, the cause of death was determined to be hypothermia.
Discussion
This is a case study of a 50-year-old man who died due to hypothermia and presented with partial agenesis of the corpus callosum and colpocephaly. Regarding information given by his relative, he could continue his daily life but he had poor academic performance. He immigrated from Syria and was living in poor conditions and poverty recently.
Most of the prevelance studies about corpus callosum agenesis were performed using neuroimaging techniques such as ultrasound and magnetic resonance imaging, especially during the prenatal and postnatal periods. [9, 10] Recent neonatal and prenatal imaging studies suggest that corpus callosum agenesis occurs in at least 1:4,000 live births, [11] and other imaging studies demonstrated that 3-5% of the individuals assessed for neurodevelopmental disorders have corpus callosum agenesis. [12] In a prevelance study by Kidron et al. [13] determined four distinct callosal defect groups which are complete (absence of all components), partial (presence of a short remnant), hypoplastic (thinning of the all parts of the corpus callosum), and mixed defects (partial corpus callosum agenesis with thinning of the residual part of the corpus callosum). However, regardless of corpus callosum morphology, Brescian et al. [7] classified agenesis of corpus callosum in two groups according to the presence of Probst bundles. In Type 1, primary agenesis of corpus callosum, Probst bundles are present and along with the enlargement of the occipital horns of the lateral ventricles (colpocephaly). Conversely, in Type 2, Probst bundles and commissural axons are absent. [7] Some researchers also classified agenesis of corpus callosum with the presence of other cerebral or systemic abnormalities. In this classification, "isolated type" is without any other abnormalities, while "complex type" is concomitant with cerebral or extracerebral abnormalities such as holoprosencephaly, cyst formation, metabolic diseases. [14, 15] Taking into consideration the mentioned classifications, this case is a partial agenesis according to Kidron classification, and presence of colpocephaly is appropriate with Type 1 of Brescian classification, but without magnetic resonance imaging it was not possible to evaluate Probst bundles. [7, 13] Lastly, it may be considered as complex type of corpus callosum agenesis, due to accompanying poor academic performance. Comparing this case with the classification studies based on the fetal period may be controversial, because this is an adult case.
It is reported that the majority of cases with isolated agenesis of the corpus callosum show no symptoms. A systematic review of the literature recently suggested that about 65% of cases with complete agenesis of the corpus callosum had normal intelligence and neurodevelopment at postnatal period. [14] Cases with corpus callosum agenesis may accompany other anomalies without showing any symptoms,; therefore, it should be considered that these anomalies may not only be related to corpus callosum agenesis. Our case report had several limitations. First of all, because it was a medicolegal autopsy case, we had limited time to perform detailed postmortem anatomical dissection, we could not keep the whole brain tissue. Furthermore, we did not have enough information about the medical history of the case; also, we could not confirm the information received from the relatives. On the other hand, we could take postmortem standard histopathological and toxicological examination reports.
Conclusion
This is the first corpus callosum agenesis in medical literature encountered during medicolegal autopsy in an adult. The authors emphasize that the clinical anatomy and forensic medicine cooperation may contribute significantly to medical literature. In conclusion, this case underlines the need for increased awareness of corpus callosum agenesis from the point of clinical findings. Also, corpus callosum agenesis should be considered in individuals with poor academic performance. Neuroimaging techniques can be useful to identify the causes of poor academic performance.
